the techical as sistauc f Cor-iwelia Kehl. R.T SUMMARY Twenty-one patients with acute myocardial infarction, admitted to the hospital within 4 hours after the onset of symptoms, were studied by seven-pinhole thallium-201 scintigraphy before and I hour and 24 hours after intracoronary fibrinolysis using streptokinase. The size of the thallium-201 perfusion defect was assessed from myocardial cross sections reconstructed from the original seven-pinhole data and expressed as a fraction of left ventricular circumference.
thallium-201 perfusion defect affected 40 ± 15% of the left ventricular circumference before the intervention; it remained virtually unchanged at 1 hour (37 ± 16%) and at 24 hours (41 ± 15%) after fibrinolysis. The perfusion defect was most reduced in patients with extensive collaterals supplying the ischemic area or with subtotal occlusion of the affected coronary artery.
We conclude that successful intracoronary fibrinolysis may reduce the size of the thallium-201 perfusion defect in many patients with acute myocardial infarction. One important factor in the final result may be the presence of residual coronary flow supplied by extensive collaterals or by subtotal occlusion of the affected coronary artery when reperfusion is achieved around 4 hours after the onset of symptoms.
RECENT REPORTS have shown that rapid recanalization of acutely occluded coronary vessels by intracoronary infusion of streptokinase is feasible.'1 However, a crucial question remains to be answered: whether early reperfusion within the time limits of a clinical setting actually preserves myocardial structure, or at least reduces the final size of the necrotic myocardial segment. In this study, thallium-201 (''ITl) seven-pinhole tomography was used to follow the time course of the perfusion defect in patients with acute coronary occlusion who underwent intracoronary fibrinolysis.
Methods Patient Selection
Patients were included in the study if they had acute onset of chest discomfort less than 4 hours before hospital admission and electrocardiographic evidence of acute transmural myocardial infarction (ST-segment elevation with or without pathologic Q waves). Exclusion criteria were recent gastrointestinal bleeding, trauma, surgery or malignant neoplasm. The nature, potential benefits and possible risks of the study were fully explained, and the patients gave written, informed consent.
Study Protocol

Radionuclide Studies
After the initial evaluation, 2.0 mCi of 2t'TI were injected into a peripheral vein. The patient was transferred to the cardiac catheterization laboratory, and while the catheterization team was setting up for the intervention, imaging was begun 10 minutes after the application of the radioisotope. All studies were performed with a mobile gamma camera (Picker Dyna Mo) equipped with a seven-pinhole collimator (aperture size 5.5 mm). The camera head was positioned over the cardiac apex in a 40-45' left lateral projection to align it with the long axis of the left ventricle. A 30% symmetric energy window centered on the 80 keV peak was used. A total of 2.5 million counts was collected, usually in less than 10 minutes. The studies were performed in the catheterization laboratory to avoid a delay.
A second image was recorded after termination of the catheterization. Twenty-four hours later, a second dose of 2''ITI (1.0-1.5 mCi) was injected and a third image was recorded. All scintigraphic data were trans- reconstructed from the original data stored on magnetic tape using a commercially available computer algorithm.9 10 To define the areas with decreased 'IT1 uptake, all reconstructed myocardial cross sections were analyzed by a semiquantitative program described by Vogel et al.'0 In brief, after the geometric center of each cross section is defined, 60 radii are prected outward from this point at equal angular spacing. A search is made along each radius for the peak count rate, which is then normalized to the maximum count rate in each patient. The results are displayed as a circumferential plot over 360'.
Abnormal myocardial sections are identified by comparing each circumferential plot to the lower limit of normal as defined by 15 patients free of cardiac abnormalities (mean ±+ SD), who were analyzed corespondingly. If a section showed decreased thallium-201 uptake, no attempt was made to grade the degree of abnormality. The mean of all cross sections was calculated and expressed as a fraction of LV circumference. Intraobserver variability was ± 5% and interob server variability ± 9%.
lnmsive Studies LV volumes and ejection fractions were calculated acording to the area-length method;1' coronary ang iograms were evaluated by an independent observer who was unaware of the results of the radionuclide studies. Coronary collateralization was assessed according to the method described by Hamby et aL. 2 In brief, prsence of collaterals required visualization of the left anterior descending coronary artery with complete obstruction of the vessel, or visualization of the posterior descending coronary artery in the presence of complete. proximal right coronary artery obstruction. Significant collateral flow was considered present only when there was opacification of the major trunk of the occluded vessel. Twenty-one patients, all males, fulfilled the admission criteria and consented to intracoronary fibrinolysis. Their mean age was 57 years (range 35-73 years). The ECG diagnosis was inferior infarction in 10 patients and anterior, anteroseptal or anterolateral infarction in 11. On admission, two patients (nos. 4 and 19) were in Killip class III and three (nos. 5, 9 and 17) were in class II; the 16 other patients were in class I. Creatine kinase levels, although not part of the admission criteria, were normal in all patients when fibrinolysis was instituted.
Invasive Studies (figs 2-4)
Seven patients showed complete occlusion of the left anterior descending coronary artery (LAD) by angiography; three showed subtotal occlusion (99%), with minimal, sluggish flow. Nine patients showed complete occlusion of the right coronary artery (RCA) and one patient showed subtotal occlusion. One patient showed total occlusion of the left circumflex coronary artery (LCX). Five patients had extensive collateral circulation supplying the ischemic segment.
Recanalization was achieved in 16 patients (76%) within an average of 3.9 hours (range 1.5-7.5 hours) after the onset of symptoms. Those 16 patients constitute group A. Fibrinolysis failed to reopen the occluded vessel in five patients (31%). Those patients constitute group B. In group A, the average dose of streptokinase was 170,000 + 48,000 U in group A; in one patient, fibrinolysis was continued beyond the upper limit of 200,000 U after the vessel had been reopened in order to dissolve residual clot. In group B, the average dose was 196,000 ± 9,000 U; in one patient, fibrinolysis was terminated before reaching The results of the present study indicate that there was significant improvement of "0TI uptake in many patients with acute myocardial infarction in whom in tracoronary streptokinase was successfully used to recanalize the occluded vessel (group A). dIn contrast, in patients in whom the vessel probably remained occluded, no overall change of the perfision detect was noted at 24 hours after the intervention (group B). Similar results were reported by Maddahi and Markisg in patients undergoing intracoronary fibrinolysis using intracoronary injections of I0'Tl. In group A, the data have a wide scatter, indicating that the results achieved were quite variable. Total or nearly total normalization of "O'Tl uptake was seen in only six patients of group A; hardly any change in size of the perfusion defect was noted in three of these patients.
Several fctors may account for these differences:
(1) The duration of the ischemia (the time from the onset of symptoms until coronary reflow was established). In this series of patients, however, no signifcant correlation between the duration of the ischemia and improvement of 201T1 uptake was found (r = 0. 1) because of the narrow time limits specified by the study protocol. (2) This and other reports'-' show the relative safety of intracoronary fibrinolysis in acute myocardial infarction. Additionally, the results demonstrate that successful fibrinolysis can reduce the size of the initial perfusion defect, although the outcome in individual cases is unpredictable and may be variable. The patients who are to benefit most from this intervention are those with some residual flow through a subtotally occluded vessel or by means of extensive collateralization to the ischemic area. Total or nearly total normalization may be expected in these cases. These results are in good agreement with experimental findings. It is not possible to predict the benefit of intracoronary fibrinolysis in any patient with acute myocardial infarction before the invasive study. Further, no fixed time limit between onset of symptoms and admission to the hospital, up to which intracoronary streptokinase may be successful, can be determined. For patients with total ischemia, the 4-hour period chosen arbitrarily in this study seems to be too long, whereas patients with good collateral flow or subtotal occlusion may benefit from this intervention even after a longer time period of regional myocardial ischemia.
